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f^®''^"^^*^ 1 «^C|g^Lfc^»^^c^x-.^^DiDX;^ 

r»^«« 1 1 ] B5I2KX y^yifmiy V zj >m& 

rH^^l 2] B«l2®x-y^>^-jgtr,^^,^^gggj^ 
«^ 7 y 1 ~ 7M«%. U >^ji^;b< 18-3 

^ ^>^WN a 0 H7i<?§^$fc{i K 0 H7j<^?STS5 
J ^fi;K«cLfci|i||^*:t7X->'NOiiDi^a„ 

imm 1 4 ] 1 Lifs<^ 1 3 ©v^-rn*^ 

0. 0 5fiml:J.T. ^m*^2 0~7 0%T'feSiii:;& 
*fiti:-rs^|»«:.i7x-/N, 

ifl^^ SFQRmaxA^O. 1 MmJWTT'A^O. ^ 
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if '^-'^^^'^^ni^as^ft^x^y^^^ffe J: 
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[0 0 0 3] jI^. X-yg^y^7{±, X^-TT.. ffiffiif). 

[0 0 0 4] Kx>y^yy(c<fcn{i\ iai^aji«i^£ 
^nsA^ '>x-/NtDTOa[{ix>y5'y^W^v^g« 

*t)nH/\ i|f{c>i7x-/N©«agi5«faogp^^<t»?x<y lo 
[0 0 0 5] cti^(Df^m^^m-r^rcit>. 7;i/*'jx 

JSi:LT7;l'*U^<DX>y^y;^®?K:&fflV>TX-y^y 

S*.C»£D. '>X-/^a®^C^mW^C^^A'iS{;iInT^ ;^ 

[0 0 0 6] ±iH©J:ot> Sx>y5^>^T'{i. x>y^ 
>i^{cJ:»)'i7x-7s(D¥fflSA^PfbtrLSi\ 7;l/* 
Ux>y^y^^T'«, }3?V^e-y hA<JfM?n^fcJ6. Ctl 

^:A:rtJ{c<gT^-a:TLt3o 30 
[0 0 0 7] ^ilT\ ^iSttlllAtt, 5fetCilfP^¥ 1 1 - 
2 3 3 4 8 S^T'M^^Lfc.tdtC, :s.v =f-yfim^T 
;l/A'Jx^y^>^(Dax ^X'y^yif;&fi=3tOi:L, 
^O^. 7;l'AUx-y^y^(Dx-y^y^;-f^;S:, 7-y 
ffi^x 7l<iDg^7j<?gjSlCj;?)Kx>y^>y(D 

g'j7X-/\ (Polished Wafer, PW) ^^Sfci6iDif^ 

[0 0 0 8] ^(DfcJ6. WJglSiltufc Sf^'iJl 
S*fT</^^£Dm'i7X-7Naffi^We-r§ il tTW^^M 

[0 0 0 9] 'i7x-/NiiniXS(cfei,^T'^x- 
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X'y^yyigO|&^K:J:t3T{i (ffl|^{fx«yf->'^ft 

^'>:ft<L/c^^) . -^x-^NKSW^iRfitt 1 5A^& 
2 0%Satc(gTLTL$dCtA'ifeofco 
[0 0 10] ^HBJTl^^'i'X-yN (gffi) ODJt 

jRfitt, jis z 8741 (.mm^mAmM:^m) ^mic 
D) ^mm. mmKm\:rz:^mic^>jmMLrco -rs^^ 

SU «[®fk*nfe'J?x-/NiD)tiRfi* 1 oo%i:-r5 

[001 1] 'y:i^-'^^<DBM^mcm^mm^n 

1 0 0%3fi<{cLfc^#) . r^'^';^AH^«L^■r 
J; § A'«-ISW(c 3 0-60 %gfi©^?i^S[AWS tV>o 

[0 012] ji1S'>x-MS®(D)fe}Ratt, X>y^>if 
I@T'ilcai6P.nTLS3o iS¥iafi:&'i7X-7N;g-t# 
-5/i46{C«x-y ^>i/lST(Dx-y ^yif{-<t^'>^ < t 
5cii:AWSLv\ Buie7;l/AUx>y^>^©^, i|x 
•y^vi^-rsT^^-ett. t»e5l57;l/*';x-y^>y©x>y 
^y^^f^irtTilffi-ei 0~3 0/im. ^iZZOfim. 
^X<y^>^cr)X>y^>^f^i:tT. WSl? 5 ~ 2 0 /i 
m> mci O/imSS-ex-y^y^-fSililAWSU 
<, Xy^>i^I@:^#-epS®t?i|8?I3 0~4 O/imOX 
yf^yi'f^Tfeofe. cnK:J:»))tiRa[4 0%SSST 
mm^mi:^-Dfzi)K Mtcx>yf->'^f^;&/>:&<bJ;3 
iif S i:3tiRaA"SffiT LT L*!/^ 2 0 %JWTtt:5: ») F^S 
i: ^ 5 (1 i: A<« o fc„ ee c> T 7;l/ A U X <y ^ if(Dm> 
Kx>y ^>i^«rfT% 3 ¥»«:'>xwN(3[)lraX7j j£«-fTo 

[0 0 13] 

03iajK4**}f /^-Tf tic < ^/^x 

•y^>^^SiS^^•r-5{l:¥x«y^yy»>x-^^ (Chemlc 
al etched Wafer, CW) ^f^Sb, ^®Bf^XSfC*5 

5i)£^lfiiH7x-/NCDliDX:^)ii:linx?nfc¥Ji¥tt:'>x- 

[0 0 14] 




(4) 



^-ytfy^^'Iig. x-y^^^^'Xg. mm 

>y^:ff3t©i:L. ^cDS. ®x-yf->^-;&7<yS, 
ffim 'JyS. 7j<A>e,/S:§Kx>y^>i^}iT-fT9e:il^ 
#iii:LTi>5 (iS*iIi) o 
Coo 1 5] C<0J;'5t. x«y5^yyigK:«3V^T. 7 
■y t!>^mO'J'x-/NtJ*LT5fe-r7;l'*'JX'y^>^ 

IS^H^^SL. :^j^v^T'^x«y5^>^-;&fT3ili:tci; io 
•3. 7;I/AUX-y^:/^f^(cSSMmW*j^V^tr-y h 

So 

[0 0 16] ^(O^. ^x-y^y^;£7>yK. » U 
7j<A^e,*§Sx>yf->d^?gT'fT9i:. '{tf*<^«? 
nT(/^fc7-y^, 5g||. SK?SKx«y^y^j8tJ;!5t5 
fet) (2mmJ.:^±cDMI«?Offiffl^) *Vh^<^t), t;>y 

i:fcj;<9, w^xsT(D¥ag(D^{t:A'««ix.e)n. if¥ 

ffla^^fS-^x-zNCDSigAUD-SS^tC^^So (1 

tCigS?<D||?gA<A!3li<*0. e>y M*|OX«y^y^jI 

[0 0 17] $fc*^^B^«. ^^^ralf^X^-TTlLTf* 

IS, X'y^>yiil, Slffiliff«Xg%fi(!i-r¥Sli*:'>X 
-MOtDX^rjS-pfeoT, |f(E¥iiliff»JXStix<yf-y 

^'xm^^micntyti. tuiex-yf-yi'-xS«7;l/:*'J so 
X<yf->y©f^, ^x>y^>^";&tT9fe©i:L. ^(D 
1^. Kx<y^>^^7>yK. Ei^^ Uy^^ 7j<*^6.^i. 
Kx-y^>y^T-ff*3ci:«'1^®i:Lri,^5 (il^JS 
2) o 

[0 0 18] ^LzccDm-^. mm^mi^(ommi5mc 
s^ ¥®iFByi8x X'y^>^^xs©)ij?-eirai*ff3 

[0 0 19] i:<0J;3tC. ^fgH^T'tt. ^^*^D^•yey 
i^'ISOfli*? 0 fi:^^tcTffiifiijXgfcSt^^5A\ 40 
*svHi7 -y tfy^'xS^iPx.Tx-y ^y^^xSJ; t) Iff 
T-¥ffiliffgiJXg^fT ^ C t T% ^ >y e > ^ic J; o Tim 

So 

[0020]^ LT¥®i»BiJis-ett, 7 y y^y^iM 

{ctt^, ■^x-/^Jg^^;&i:ti?^6^§^^c{ii^J^BIT't. IHlCff^ 
[00 21] W-mmmt^y l/'^tD-i/x-ZN^&x-y ^> 50 
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Tfe So ^ C T'X 7 ^ > i'-XgcDmtC^ffiif ffjXS^fT 
nSM«A^'>x-/NafflfcSoTLSdo iKDlffffl^Ji 

rco ^-iiT', *^fraT'a¥ffii3fBiJiSttx>y^yd/x® 

OB5li:fT3ci:tUfco i|ttC7<y if^'i^XS^ffl^An 
fcXSTHi5-ylfy^'*X@. TffiSfgiJXS. x-y^:/^ 

[0 0 2 2] **5. m^*)x.mt^^wmT.m(om^% 

ii-rS©)bW$ Sfc7 >y t?>^5^XS*<fe5«#, 

7>ytfy^*XSOttStcAnso*WSbv\ i:n«. 
^ 'y tf y ^XgT ^>y7'X^U-^ffli/^S*^'i7X-M 
tcSB5t)^tTt/^i5:t/^^^, CCD^-yyX7U-*<'>x 
Ntfi^asjc A 5 e. < ft t) , x-^ Nn^g|5*^@ 
iStc^^L'TLt3i:i:A'5feS/-c46TfeSo tfc. ^>ye 

y ^"xs^o j;t;¥ffiifiijigA<fes^^ti. ®ro 0 urn 

^mwmi ('>ft<i:t2©m) {cAnsi;J;?)»^b 

v>o ■o^*)mmK>T.mm\cWL^^n^^<r>X'itis.<=i: 

cDg6^fcj;'3«miSF(g(cAnntfm<. b^dis 

[0 0 2 3] tfc. ¥®iffJlSTHi':7X-M©a«S 

So 

[0 0 2 4] ft^Wft^B'i'x-M;SriiSSi^®'>x-/\ 
Li/\ CO®^^>y e>'^XS^i^^■f Lt'i^gT'ft < ft 

So 7>yif>'^'*xg>&ft<-a-{fxgt.MD. tfcmmx 

gT't '>x->'N(Dg«Mffii: fe^llf^^'>ft < T't SCO 

•e»tH/\ o$»)if«xsT?i?f«i-s®^vffii»»j-r 

« L T t iSTOSft X-/ ^ AM# e> n s o 
[0 0 2 5] '^ic. :^¥tmviiw-mmmxm<omcnt> 

nSx«y^yifX8T% ¥ffiBfiJXST'%4LfefiffiJ^ 

ii^^£bft{tn{fft?)fti/\ c<DWiJ^«t-fficDa 

MWiDXS*lT\ fcJ;^-6 MmSSOS*.A<A-;>Tl> 
Si:#^6nSo VtoX. i:OTffiiffe'iJ*ff^rc'i7x- 
7N«r7;l/*Ux>y^yi^-rsi:. ^-ye^^XSO^fc 

7;l/;^j U X -y ^ ^^'^ Lfc^til^^nTV^fcSRffWftSl/^ 

iJ*a<ogi55i-*^se $ ttSiiB^ nr e -y h ttfc ft T 




(5) 



[0 0 2 6] ^CX\ X'y^y^xmr'^!l(D^orj:m 
iJ^atc J; 5 e b Am t^t/^ J; 9 IC. 7;!/* U x-y 

X <y ^ y i!/ isrni. ff7;l/*Ux<y^>yL fctS. 

i^lSTti. ¥®fifffflm«0>j7x-/Nt5*tT5fr7;l/* 
Ux>y^yif;&fToT. ¥ffiOTiJfi©¥ffl*^iliJtLo 
OiJ«WllDlS*»;&lt* i^V^T'^X-y ^y ^;&fT 

¥iiS^*i}fL^oT;b;!jUx-y^vy io 

ScirA^T-tSo cco^. 7;l/*Ux<y^yii'<DX-y^ 
y^^f^>&SX'y 9^>^:f©x-y ^Vi^f^J; ?) < ^5 

[0 0 2 7] ^LXZ(Dm. Kx<y^y^^7<y^. El 
15, U>il, 7KA^&%5KX'y^y^^Jg;&ffll,%TtT3 

^^^*-sg«^cfflv^BnT^/>s7-yK, ess, i^^^ 

©Kx -y ^ y i^-^ fC § -y > ^-J; 0 t ? tC 9 

igT'O'^x-Mco^aaco^fbA^aix&n, svaa 

«Wr 5 '>x-M(DSigA< J: U -M§lfc:5:5o 
[0 0 2 8] *fc*l«Bm, #igS»«:;^7'r7.LTf# 
/ci|i»fl:'i7X-/N{c, '>^< iitWbXS. X<y5^y 
^Ig, ^Sl5f«l8^fifi-r¥«ft:'^x-;N©ini;^j* 
{c^(,^T, HulE¥miS^X'y^>i^XgJ;f)HulSi: 

SulEx-y^>^^Igtt7;l/*UX<y^y^f<Dm, 
x-y^yi'*;&f^3 tot L. ^<D^, ^x-y^>'y;g:7 30 

[0 0 2 9] Z.cO^'jlC. ^SWIiXS{Ct5V^T, ^x 

SD03fe>)cDiE¥*^'i'x-MSS{c|ai:5iii;A^M'>b 40 

So ^ e.{c{3f^{-^;&{6ilT:-t S C i:A^e>ff^XgO^M 

[0 0 3 01 co«^, Si}ie¥ii{klSt±5-y tfy^fx 

SfcctD-'/tfcti^ffiif^'iJXSt-rSil i:A^T't S (li 

Xg^r^ -y tf y^'XSfccttf/f fc«¥ffii^iyxgi:•r 
5Ci:A^T•t, ^0^©x>y^yi^Xg. Hffififf^XS 50 
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A^oaffiS?-^IHIifbA^3J#?nfc:'>x-/Njc:iDX-r -5 C 

[0 0 3 1] dcD^^. mimmmmxma. ytumti^ 

3 5-5 0%O7t«R)gtc%5J;3ti:Sf^-r-5ui:A^»$ 
(lil««6) , <l<DJ:9tJ16iRSA^3 5~5 0%O 

[0 0 3 2] $P>tC. ¥S5ffJXg{C*i(/^Ta> -^X- 

/Nn^gpojp^AW < s J: 9 {c0fgij-r s cttmt^i. 
0^ (i«*«7) o ¥SWfflT'«iff¥as©'>x-/N^iiD 

Xt^Ctff^X^^tK Wm<D>j7X-/N^J;Di^¥a 
atcfS^cii, Wi^^OSfief^l /im{c?*L*5j:^-0. 
0 6 jimS^nagp (JSiaJ;*) 5mmS«<0«SHT) 

|pv^'i7x-/N;S:fflSc-r5ili:AW$H/\ ctiti^ffiP 
^'iJXg.t'^ftfDlgT-feSx-y^y^-Xg^JJcQrw^I 
@T"i^x-yNOJiiagI5<D:&AWS AW < fig 0 ^l/^A^ 6. T- 

*5o ¥ffiSf8ijxg-et±. <i©j:9*^jaa3i&jp<Lfe 

LTSfMttciS¥aS(D«i;x-M;&t#§ ^ i:A^T't 

[0 0 3 3] C<om^. B8Ex>y^yyxST?0^<*:T' 
(DX>y^y^f^;&M®T'3 0 ;im«Ti:-r§AWSLV> 

(11^98) o c:o<};3tcx-y^y^^f^:;S:ii|ET?3 0 M 
mt;^Ti:-r5ci:»ciO, iS¥tiS^'>x-M;grt#§i: 
i:A^-et5o #tCX<y^yif{CJ;5»}rx-/NOns^U 

[0 0 3 4] tfc, *?gB^T'«. MffiSfgXSlCfcttS 

*^W^D®SDl^If«XS^Cfe^^Ta. ±ffix-y^yi^X8 

lc:}3V^T. 3te'9AVh?<. t!-y hA'fl^StcSv^'t^x- 
>'NAWe.nTV^§OT\ W«f^^7 ;imJ.:^Ti:ffii?)T/h 
^<-rSi:i:A^T't. ig;¥iigOM®'i7x-^N;g:#i,ii 
iiA^T'ts PllXS<D4Stt^^b<[pl±^-ii-5Ci:A' 

2 /i mJ.;^± t-rScDAW* U\ 
[0 0 3 5] *|gB^OX>yf-y^lc43lt§, ^x>y^y 
^^?KOlSB-^©fflfi!cittt> 7-y^gfiA^5~l sa* 

uyiSiifiAM o~4 0M%-efe5ei:A^i(f$u 

^ V \dy^$>^\,HmMm<07)l:b V x>y ^y'^fX^ U 

rc\^''j h<Dmt^m<t^icii. ssx^y^y^-fgoii^ 

^ (aj«a8S) 07>yi5S«A'5~l 5«S%WTT\ 

'J ysjifiA^ 1 o~4 omm%<D^mp^xh^ctt>m 

C(D^i^TVli. x>y^yyjg<DttaA^ji«i: 

ii<r>. e>y h©jf?*s<-r55c()«Ami>i:«{c. u y 

Hi: 7 -y ffiA^SfST •SiJSlEO^SA^'J?^: < . Lft 




(6) 



[00 3 6] ^LX^KDm-^. Kx-yg^y^jKA^i/'Jn 

[0 0 3 7] co^^. m:!^yi-y'^'m<D<^m(Dm^ 
tm. 7 >y Siifi*^ 1 ~ 7 Ba%. u y^iis*^ is- io 

3 3«a%T'fe5C:i:!!)W*LV^ 2) , ISUSB 

mm mmfomm') immmmmmm^ * 
lg^c>?x-/^;&x-y^>^^■r5^©iS^Jt 

s) 7>y^5i)a*M~7M«%. vymmmti^i s 

~3 3««%TfeSi:i:*W$bv\ ii©J;3ft®HT' 
x>y^y^:f;&fTdi:e'y hfea<*?3, 
$f^»>x-7N;&^§»*^T't5o 7>y®ttX'y^>^^!l 

a^^')jI-r»T'^^tM^!>LTt/^< *^7-y®ga*^ 1 

[0 0 3 8] *%H^tc43tt§7;l/AUx>y5=->i7'cD7;l/ 
:ij y x>y N a O H*it^*/cli K 0 HtKS 

ffiT'fe«Cfc*<Si$LV> (ai«3ll 3) , C<0j:3^:x 

-yg^>i7-^i:-r§i:. x-y^y:7ffiaa**^J:f)-«SI 
lltc58S^n. Wflfi^&W-rs-^x-^Ni:;^*). x-y 

[0 0 3 9] :^(C*liHJtD:S-j£jCj;oTtaX^tlfcii^» 3o 
f*>>x-7N« (ii^ai 4) . T;l/;^jUx>y^>^-;&ff 

oti«wtois*B*<i^*^n. ^^v^■^?uyS?#*Slx 
-y^>y^fT3c:i:tcJ;t), 7;l'*Ux>y^y^#W 

Ojf t/^ <y h gP^^OX >y y iftmm n. Sffiffl? ^ 

ii|fJ^[HIOJgtt*^3fe#^nfc^#i*«i?x-/NTfe^„ ft 
»i*>>x-/Nf;^5. ^P,{c. "i^x-yNgSO^&H 

^g. xx-ry) ^>m»ft^«^^:'>x-7^^;■r 

[0 0 4 0] ?5,(c*^B^{c#§it^«#t7x-/Nt±, {1: 
^x-y^>^?tlf::¥»ft:'>x-/N (CW) T'feoT. 
\:^yhm<Dm±mtiU II mUT. 9fet)*^0. 0 5/i 
mOT^ 7tlRjS*^2 0~7 0%T'fe5i:l/^-5t><OT*5 

mMmi 5) „ i:(DJ;3tc:*:^BJT'tt, ®4t)Te-y h 
<r),h$ v^fb^X .y ^ y nfc^li^fli'i? X-/^:&S 

[0 0 4 1] ^/-c. ±l5CW^fflV\ fijfS 7 /i mttTO 

^i*"i7X-/N (PW) {±. S FQRma x*^0. 1 fim 50 
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A^zo-? 0%T*fe?.^«f*'>x-M;^if«-r5i:i:3b^ 

T'tS (II^Wl 6) o CWCoe-y h^^^/h?<T*t 
fcC i:{CcJ:>)> co-^x-MCD^ffi^gf^fi)^^. fiff 

t^^m&oymit dtfc^x-Mjiagpco^w 

dilA^Tts SFQRmax*>0. 1 /imJ-XT©^L< 
iS^agcD '>x-/Ni:-r 5 ci:*<Tt/c:, Sfc^x-ZN 
«ffi©?tiRat.i*5l^®'i7x-/Ni:|l^(cSfJ»-r5 c 

[0 0 4 2] 

[0 0 4 3] ^^^BWi. -^x-ZNO^^y Ify^^tD 

iiv^x-y ^-gM^*-r 5{b¥x'y ^y ^^-•;7X-/n;& 
{'f^1-5*#{*'>x-/A(DJnXSa. mcx-y5^>:/;5 

mm^mLm^. ^t. =7v\iymmm.m 
ta»3^^#-r§fci6fcgEx-y^>'>f. mctie^^ffl^n 

>i'*?$i:Lfc®x-y5^>^'-;&ff3ili:i£r$lilL. jas^ 

[0 0 4 4] ^fe-f. 7;l/AUx-y^>y©»*W:*S!ia 
^ffti. 0!lx.tf. mms^y^ (2 0 0mm) -^x-^n 

1 2 0 o^D^>yyffiila•e^>y^^>'i''m^ SSX. iS 

a 5 0 % N a 0 HTkjgJK-eT;!/* y x>;; ^>ir;&ff 
J;V>o ^-LT. 7;l/*Ux>y^y^(Dx>y^y^f^i:L 

WffiT' 10-30 ;im*<jimS5H-e$.5o # 

V. R at.^{iifl{[:L^(/^^{4^i:LTtt, *?J2 0/tm 

[0 0 4 5] iTdTs ^mfi*I*j^V^t!-y h tli. ^<yt? 

■e0fig?nfce>y hA^ 7;U*Ux>y^>^{Cj;t), ^ 
(Oizt-^^'m*m:kLr!ii>(DX'^?>o Vt^X. ^-ytf 
>^*^{c^i/>§7'yy®!lSo#?tctgT^St'So S 
fc. 7;l/*yoj@JS*m^i:s i^<y h}f${±ti:»ct5*S 
|o]*^^5-:5, 7;l/AUcDS«*<i^l,^«^{C{i. e«yh 
^?*S<-r-5ili:tT't5A^ ^Ofcftfca. x>y^ 
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[0 0 4 6] !1CX\ TT V [Total Thickness Variat 
ion] iiim) tii. 1 ttO-^X-MOtfT-afeffV^® 

Co 0 4 7] sx>v^y^:fjS£Dffl^^iia. mm 
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X^tZo 

[0 0 4 8] tax. y^m. mm. 'J ym<Dm^ttm 
^miLrn, mm. m.%8-(y=f-^:n-/\^w-mm(o 

J67>yyHISS?# 1 2 0 0^fflV>ii|ST'6 0 /im^-y 
ey^'Ufc^. S®T'2 0 /im<D7;l/AUx>y^y^L 
fc-^x-M (j.)iT. 8^iPl'>x-/Ni:i>3ci:*^fe5) 

^7>ysg> mm. vym. 7ki)^^ii?>mm7mmxm:r. 

•y ^ > ^ L ^ ©^(Di^^it* ^x -y ^ > ^- L fc X 

^TfeSo 3ii. y^m. mm. *jym 

(om^im^m^rcm^. 4. 1 5im^<o 

y-ym. mm. mm(Dm^ykmm(Dm^xh?>o cn?. 

(DX-y^>^*^(C>"J 1 1 g/L^j§(gLTX-y^ 

y^*?K^S^{l:^-^/cf^. Minx-^/x-yx^&MffiT i o 
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[0 0 5 0] c(Dmk<Dmm^^. \£'yhm-sic-o\,^x 

[0 0 5 1] ±fB<D<i:9tce-7 hjfJtcov^Tti. U > 
ilS^Qx IK 1 2<DJ;3{C, (ltfi%) 
^ 0 «ffi*<»{k L^^Rfi AMfiT L T L S ■:> fco 7 -y 



x-yf-i/^-%iElJ-^c«^, tf>y ^«/J^^<^§ib^. x-y 
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[00 5 2] W±©i:i:^%iifcAnsi:, mc (7-y 
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m/mm) ottn i /zmmr. ymmmii^ 4 0 mm 

^Rgfex>yf-yy^ra©pgT'2 0-7 0%tJh9miC 

[0 0 5 3] <icx\ aiostti^a^ smici:?>nm 

«/^^<*oTV^5cDT^ 'i?x->'\cDilffi^ffe-r5« 

^comn'^:r.-jstLxmmt^ctt^mx'^io « 
mtmmx&*)m^iiLxmm-^n?>ytR&<Dmicm 

[0 0 5 4] cnS). e-v h^?*5j;t>WteJ;»?, » 

tT, 7>yK (HF) !b^5~l 5«fi%, JiK (HNO 

3 ) A-'Z 0-4 5fiM%. (H3 PO4 ) *n 0 

~4 0«*%. ^t)7lc (H2O) 8SET'fei.o 
[0 0 5 5] Ctltt. p-^^^D7-ySiia*5a*%JW 

•:)fcfc©©, ';>^i:©KI^*^e.2 0-4 5* 

M%©SSHAW*H/''i:#^l?)n5o i^tc (HF/HN 

03 ) ItAM/ (2-7) A<»SH/\ UVKJC-OV^r 

« 1 0 mM%&rfr£ t^^h ©35j#?ajs*vjN^ < 0 > 

4 0 mm%i;i±x& ^tyy m'^im t (Drnmstm 

U X'y^>^W?cS{C^:t3, ^{cax-y^>:^m 

[0 0 5 6] ffix-y^>^*cDX-yf->^'f^i:LT«. Pi 
BT* 5 - 2 0 /I mi)mWi.^mXh^o ItlCSBT* 1 0 40 

ffi*}t?>*^fCX-yf-ydf-r5<Ii:A^-ptS. dtltt. U 

>^*'«jf oTl/^SfefitD^ST^-y tf >ytcj;§lf -y h 
^ifffJ^lagP^^© If -y brt tcg^A^ A I»< ^ 0 V e -y 

[0 0 5 7] ||^<DX-y^>^-4J(D§ffifiei:t{CO 
*l?^{c ttx -y ^ y tf^^mmtmt L Tff < o V/ y n y 

•>x-/^^x•y^yi^■r5i:^^8t4Jo^^§B)^«, 7«yK » 
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[0 0 5 8] ^-CT'Xy^V^jK^&^^^-e-SfciitC, 

g/L i:^fb?-&fcit<Dx<y^yirjg4,o§fig^iig;& 

tilSS^S^ 1 3 tlRlCS 0lia%7-y^. 70afi%5i 

8 5aa%u>^^§aifr- 1 : 3 : 2xm-^Lrc 

Kox -y ^ y ^fflfig*^ if © J: 5 fc^fk-r 5 *^^fil^ b fc 
[0 0 5 9] ttc. C<DiyVnymmMl>C^-:>X. 

ib. m2ic^^Lrc^x.y=j-y^m^m^\ # 1 2000 

^>yyffiST7-yt!y^b^ 0 /imf07;l/;!3'J 

x>y5^>^;g:bfc'^x-7N;grilSST' l 0 /xm^x-y^y 
i^bT3feD^^iibfco ^©^*%a2{C«fffibfco 

[0 0 6 0] 

[«2] 
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CO 0 6 1] a2A^e)W5<fc^t, ^id'^Uny^SrjgjP 
5o 5 0M%7>yK^ 7 0Ma%6iK> 8 5Sfi%U 
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mmt^Ctiim^L\.\ *fc, i^U3>jgP5: 1 0 g 
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[0 0 6 2] dCT-. 3tet> (Wa v i n e s s) i: 

^(Dmi^.tL. 2mmkf-v^-egjS*^e,0^f4«<DJSW 

(S E-3 FS) %fflv>fc, SiJ^ 
I5mi. "^x-ZN (BgZOOmm) ©a®®**a56 
Omm^»mi:<};»)%^^)s »^l/^SSffi^fi!t^^l^l/^ 

[0 0 6 3] $fc. ->Uny^l Og/LW±^ft|LT 

t5<f:x-y^>^ffflfiK*^$^{k'r5. m^Lfciimox 

mm^<ommicj:>y^y'm^^mtiat:iiy^yy 

i^^x-y^yy^g^Sras^j-WtCig^ (iiip) -rsfcltT')^ 
icrjiV)^ i?x-y$^>ytt^;&$S{l:$-(i:§ci:A^T't 

[0064] tiiii'^fc J: o ic. V ym^^ismm^m 

:siy^y^Kmmt^ctKJ;:>). SfJl^Oif^JgJgKx 

1) \^yh<Dm^^U^<07)ViJV:Ly=f-yif+mfm 
ig^x.y^^/^J:t)S<1-5c: i:*<-et5o 

2) ¥?fft:©a$)b^iS>/\ 

3) dfe>?fi!c^A^'>^t/\ 

CO 0 6 5] ^ax-y^^'^:^j*i:#e.nfc'>x-/N(D 

B°nH> 1f1t«DM«^«3(c$t4!)TJ:b^Lfc<, 'J 

ym^(Dmmm(o^xx.'y^y'^-Lrcm-^s x^y^y^- 
* u + u (Dx -y ^ > ^?ST'5aa-r 5 c t ^ 

'J yi?I^T«t5x>y^yi7-f^tAMgS^n. ±I3P4S 

Co 0 6 6] 
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[0 0 6 7] rj:^. x>y^yyf^ (X>y ^^^Ic ctS^i 

y ^^f? 3 X f - y ^'"{C J; o T t X-7^:?1.Ja ^'lyti^^ 
i;^t/\ ?ieoTX>y^>^7XgTaWMT'l 0~3 O /i 

<tt7;l'*Ux<y^>^-eWSTl 5;im. ||x>y^> 

[0 0 6 8] &L±^^rc:$imM<D7)i'i3V:r.y^y^+ 
U ^KJ^JlKx^y^y^fO-SPgfk^x-y^y^tCjin 
tf. tf -y b if ? 4 /I m^^^T^ 2mmk!^yf-0 20 
3fe!3©PVffl[*^0. 05/t mt^T^ *^0)tiRa®H*'« 
2 0-7 0%T'fe5^#^*>^X-7N^g^tcS£LTK 

[0 0 6 9] *fc*%B^#^«x ^®5f^X@BUtcinI 
li^JiitfCltltCiEH-rse'y b^©^eA^^!>^V>'>x 

>y e y i^iS(D}i{cTS{?f§JXg«:ffi*tiity u i: T\ X 
5'r>'>^fe5l,''a7-yt!>^{cJ;cT^i;Ti.^fcS*t 

S^ga6T'>^< U ig¥aje^ltltb/c'?x-/N;g: 30 
^ati:7;l/?!j';x-y^>y;&ffi/\ TffiWfflT-So 

J?FiJ^je{cJ:«tf<yh;&3fe«-r5fcJ6»c, 7^^. 58 

yy^©g^7j<j§?K^iEX>y^>^-fSi:LT^x>y 

[0 0 7 0] 0 H±^ :^m'n<omf^m^isaTLX^m 

(a) li^mmmxm. x^y^y^figc^in^^p.^s^ 

n-0T'fet). 01 (b) i±^>y fcfi^^'"Xg^BU{cin^ 40 
fc¥ffiWiJXS. x>y^>i^XS<D|li*^5)«:57n-|a 

[0 0 7 1] 01 (a) tis ^'vtry^^'xe^^^tcT 

ffiWgiJXSfcS t fc^ffi-i? x-/N©SjgXST'fe o 
T> *«arB<f^7.7l'XXST7>^l';^LT'>x-/N;gr 

¥iSBfsuxg-P¥®fiff8ij{cft^i3-T. 

tfX XXST'4 C fc^ftKWtaX^KB^^£-r 5, 
i^{Cffi??t)XST-'5x-Mtc®5Ji9iDX^fflb. x^y^ 
>yx@(cA5o x>y^>if«^-r7;l/;^ •Jx>y^>^^ 



^<-rSo COI^, 7;U*Ux>y^>/^f<DX>y^:/^f^ 

^^x-yf-y^-cox-y^y^7-{tJ;t)t;»ct<-r§c:i:A'! 
ifF$Li/\ lit/^TMEWlSXg-eMffiSfje^figL. i5fe}|f 

• n^rnxmr-m^ • fg^LTiSTfiaoMffl-^x-^N^sr 

[0 0 7 2] 01 (b) ¥ffiifHiJXgOM(c5>y 
>^XS^M;^fc»>^7X-MCDS3iXgl?*oT, * 
|g^1f«7.^-f'XXST'X^'rXLT'j;x-/N:g:f#, 1 
i^ffilJ»3X@T">x-Mti|Hffi«Jt3liqX^fi£Lm 7 
•ytfy^'xeT'^-yyu ¥aa<Dg{#RtfX7l'XX 

g-e4Cfcii«wtox^aB^i^*-r5o ^v^T¥ffi^i 
mxmr'^mm'mcMfXs sii:¥fis^a<i-5o 

{C2i^®8i!3XST:-tt±lfOffiK>3llPX«:fifib. X«y^ 
>^XmicX?>. x«y^>y{±5fe-r7;b*Ux«y^>^ 

^7-^X-y^yi7';&fT-^TPHlM;&S<t-5o 

7;l/ A 'J X -y 5^ y i/'ox >y 9^ y ^{-^^^x -y ^ y 
<Dx-y^y^^fiJ:r)fe:*:t<-r5c:i:*W$H/>„ fitv^ 
TMSWlSXg-e^ffiP^^&SSt. gfe^-lg^XgT-^ 

t-So 

[0 0 7 3] 5fe-r. ¥Sn»^J©S5PW*l^ff i: UTtt. 
Xfc!i^F;V[H]eiS: 4 00 0~7 00 0 r pm. "J^x 
-/NiHieSf : 5-9 r pm (iPX^) . 3-7 r pm 

(X/^-^'7'i/h^) > I85i^03S)e:0. 1-0. 
3 /im/s e c*W$U>, ^ffi-TSSSHtt, 

Tffiifi'J^Bi: LT«. iSffi^lsINFtcgfgiJI-^jifsiSfgiJ 

x^^xicx^ mw-ff^taxmnm ^i^i-r 5 ^6 1 « - 

gS6^KiaiffiT-4 0-6 O/im (K-ffi2 0-3 0 jim) © 
[0 0 7 4] ccr\ ^•ye>'i'*XgT'tt. ^-yTmUSi 
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[0 0 7 5] ^ilT'HU3^UfcJ;3ftX'y^>y:&tT3o 

-M^f^S-r 5 C i: A^T- 1 -5 o 
[0 0 7 6] J-:(±0-aoiSfC<};'3toIbTSjg^n 

[0 0 7 7] Mie©J:3{i:'i7x-/Nipxxgfc*3 

A^^DSilicA^^^o x>vf->i^l@<D^# (^J^tfx 
'y^v^f^«r'>^< Lfc^) {cJcoTti-^x-^^ffl 20 
oJtiRfitti 5*>5.2 0%satcffiTLTb*9c:i:!!)^ 

Mffisf^igtcfct/^T. s5iaKx<y^i/^tt. mm 
[0 0 7 8] mc:$i^Bmmmmm^mm'^ic-o^ 
feSo Bdaos 1 <D^|i»i*<>x-M<7)iinx;^}StciD^ 

T. «>x-M*®?:^ffigf^t§SffiSf^XScDB<fti:g 30 
[0 0 7 9] X^47.j:mX'im^<Dl5^ • ^B^fflV^ 

[0 0 8 0] ii«joxgfe. fie**^p.^5:^}£Rtfgfi 

Mb-rSffiKOiDX^tT^dOAW^LV^ IttCffiSJ 
»?IgttYiBfilf|ijXg<DStC*fii-r5©*W*LV\ 5 

©*^»*Lv\ ^,■55^siJ^)xs^«^s®mAnT^> 

ai/>o *^r'l±5>>tryi7*Hu{cii>;ffiffiOXg. SOT 
ffififfiMt 2 ^ffiSi 0 . SiSif^^tc^ffiffiK 0 XS^ 

[0 0 8 1] TOkXgT'li. 7-ye>^XgcO*. $ 
fctt¥®5fl'JXg©*iT' t at/^*^ fluai^i 9 tc^ffiW 
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«om(c¥ffifilffflx@^Jinx. ^•ye:/yxs, VSlilfffJ 

le, X;y^y^:/X@(DllT*tQX^fif*-3TfeSV^o 

[0 0 8 2] ^fc. ¥ffiWiiJT'ti. i^i^e^y ^;&^£-r 
^XgM(c¥SifffJXS^Ati§^^t#x. an§*^ 

iJXgtt, x-y^y^IgeDBUfCtrao IttC^^y bfy^^ 
Xg^^-OSt5SLfcXSTli7-yey^yx@, TfflJ3f 
mxm. x-y C tAWS H/\ 
Cot^ctlcja-oX, ^y\dy^i,cmmt?>^^^^y 

[0 0 8 3] ¥ffl{kXS<7)^fti:LT«. ^^yl^^^^X 
mtom-^. # 1 2 00~# 1 5 0 Oga<D7>yeyi7ffi 
i|S*ffli>¥ffl{k-r5i:i:AWSLv\ ^•y:^« (7 -ye 
>^(Cj;5«J!3f^) ttii®T'4 0~6 0;imSi[T*a 
l/\ L < « # 1 2 0 0 CO^ -y tf y ^ffiST'SST 4 
0 /im> HtC# 1 5 0 omxmmxZO /imcD2lS^'y 
7"^fT^3(D*W$b</\ il(DJ:3tCttl9a. #150 

[0 0 8 4] 7 -y t! V^^(c^^¥SWffl^fT^ 5 
# 1 5 00~#4 000gja©ffiStffiS*fflv^5i:i:*< 

jifSLv\ mum (.¥mmmKj^?>mn.) i±^j:^>t 

[0 0 8 5] ¥afbXSi:LT¥EW8U«fflV>5i:. m 

}Lim^(D'prj:\,^mmxmmxi.mmmim^ xl^ 
^mmm^nrj: -^tz^ x-/ n%7;i/* u x >y ^ > -r 5 

i:, e>^fx@<D^^^c7;^* Ux>y^>^bfc^Jc 

IltlTV^fc^fiFfS*I^tf-y b{il55±Tt5fe<DcO. ¥ffiSf 

[0 0 8 6] iS¥aa:5:'^'X-/N;&ff 5fci6(C 

m.i>mr>x'L^^m(Df^mt'^h^. *iiB^-e«. g® 

Sf^OMOXSfCfcl/^T^SifBlJ^fToTt. -^OJ^tt 
*liJ^tftS$x-y^y^-&l>-WeLT. fiffgiJ^Jl^l^ 

[0 0 8 7] trs.t>%. i^mm^^Ly^y^jMXi^t. 
hukEcd J; 3 . X -y ^ > ^'xmx $ -f 7;U A U X -y ^ > 
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Co 0 8 8] KEW^XSli, ^x<y^yi^©m. ^cE 

tff^n«ffip°pK©m»^:'^x-7NA«T-t5o «ffi 
JlQRaii 3 5-5 0%i:-r5c:^*W$LVo cmat 

0. 0 5 fi mJ.)^±, fi^* L < H P . 1 fim*^P)0. 3 /i 

[0 0 8 9] gjBw^xsfi. mmiz^?>9\-mii^uisi^ 20 

lXlFtt^!lbt)m^Ll\ fits S»S^ffi«f#§tc 

[0 0 9 0] mc. ^mmomm mm) mmnmK^ 

d D 0«g?A^«>x-MaffiC jg c 5 C i: A<M^!> L*® 

<i;^¥afio<aTtai^e.n. iS^fflfi^-^x-zNA^ft 



[009 1] 

mm I) ±i2%^®i^m. e<yh^^, sm x 
t. m^i:ttLr5omm%yyM- 7omm%mm- 

8 5Ma%'J>K= 1:3: 20X-y^y^?g. oSt) 
HF = 6. 6att%. HN03=3 4. 0fiM%. Ha 
P04 =3 2. 5SS%^ m^H2 0 (2 6. 9«g 
%) . iyV::iymmm= 1 9 g/LfcLfcX<y^y^-M 
tm^Lh^Ct mi -o fco UT\Z. C CO^X >y ^ y if jg^S: 

[0 0 9 2] itS2 0 0mm (S-TV^) O^-y'/'^x 
(^-yT'SSS^ : # 1 2 0 0) ^{^fflUT^Ox 
-y ^ > ^'mm^n -dTco C O 5"y x-m<d T T V « 
tii^O. 8;im-r-Sofco ife-r, 7;l/ijUX>y^y^^ 
x>y^>^f^ig;®^rMffiT*2 0/imi:U SfiSO 
M%CDN a O HTkj^JStC 8 5 "CT' 4 5 0#HISi*L 

fco :^^tc. S7WkfflSi:bT0. 3 %ojSi?{l:7j<*7K{c 
§«Lfcm. mm^. ±l3Lfc5 0M«%7>y^: 7 0 

it»%JiK: 8 5««%yy^= 1:3:2 (^ait) 

A^SfigSig^T-x^y^y^f^gi^^^T 1 OiimtX. 
T?£S2 5^T-Kx>yg^>'if;S:fTofco x-yf-y^;^^^ 
TtfctOtcoi/^Tti. (TTV) . gffiffl^ 

(Ra) . o^K>. tf>yhj^?. TteiRfi^iJ^U x>y 

[0 09 3] omm 1) Kx -y ^ > ^''?s^i;g*<Di^^ 

5 0M«%7>y^ : 7 omA%Wm. ■ 1 0 

oM«%i^^= 1:2:1 mmt) ii-^b^mm:^ 

fflLfcJ-;^^{i^fifSfi«l i:lRl^ff-ex<y^ydftfc, ^-CD 

[0 0 9 4] 
[Il4] 
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40 
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1.01 


0.23 


oxm 
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36 



[0 0 9 5] a4cto> *ss^ji i')ymmm)X'it 

(TTV) '^otiK>(0:kMmrs.^:s--f^m%^ 

^T't?>i:i:A^t>A^ofco $fc. 'j7X-/N[i5J'?g|5©a 
mm. (Ra) t.<t<. ^ffiffi5Jt)l?cDM<SfAm^<D 

50 



[0 0 9 6] mziMinmm i fcj;t;tb^^j xncv^tj 

)\yi/')tlWsmm (pH = 1 0. 5) ^ffll/^TBf^LfCo 
[0 0 9 7] 0feq°D{COV>TTTVfc<tD'S FQRmax 
mm.h. ^g«:1tSUfc„ CCT'SFQR (Site 
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Front least — sQuares Rang 
r'$>*). S F QRmax {i'>X-/N±tr)^-9-'t' hOS FQ 
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n^<*s$Tif^tfc (Jts^gtji b) „ 

[0 0 9 8] 
C«5] 
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(ium) 


SFQRitiax 




(«m) 




150 


0.6d 


0,095 




6S7 




50 


0.70 


0.125 




6^ 




1 50 


0.78 


0:161 




9.90 



[0 0 9 9] CC-^. ^paaiTVRtfS FQRmax© 

iiJS«. A D E?±»C07^>y h^^^XW^^ (U/G 9 5 
0 0. U/S 9 6 0 0) aWI? (R a) CDS] 

^a. /j«^ms;^HgaMJ^«S'JS^ (s E- 

3C® ^fflt/^fco *fcx TfflSS FQRma xtt. A 
DEl±S77<y h:^XSiJS§§^ffll/\ 2 0mmX2 0m 

[0 10 0] ±iE©SSS*^e>^J'A^5J:3{i:. ||»J l T- 20 

fi Ux-y^^U >K#*^x>y^;&fTV\ x>v^>yfi 

'i7x-/N^^)S(Djpastc^nfc'^x-/N^^ 

[0 10 1] U±M^TcX.r>\c. CWJ^x-Mtt, 

t3fe'>*v^<>x-M>!,^'#p,ni.o mimtimms %m 
[0102] pw^x-Mfi, \mm-^'\.mm^'^is^h 

S FQRma X Wlgf^A^ii^5i:M< 

^>^^-ettSfe«^'>S<-r5i:i:A'«-et. SFQRm 
a x^i!<D¥fflg>&m< Lfc^ffififfe-^x-^NA^iajg-r 

[0 10 3] mmm2)m\ (b) {c^fct^^is 

T'^ffi-^x-MiSTftSLfCo ilS*tl2 OOmmcD'f'yrf 
'yh^:^7'f;^. li^ffiUOU ^©t^v-y^X^'J- 
(7-y:?TigiiaS?# 1 2 00) ^ffifflb. 7-yey^*L 
fci/x-zN (5•y:/■>x-/^i:^,^3) ^ffifflLT. 

[0104] TEWffJlii' y 7 - KSO^irffiWf JSB so 



:&fflV\ Xtf>K;l/IlIigtSt5 5 0 0 r pm. -^^x-mHI 
KISTrpm. SESiDjiieo. 2 /im/ s e c Tff-:? 
fc ^©f^, 2^ji?ffi«J'?^fTo/co C<D¥ffiWiMtD'> 
i-/N£D¥ffia (TTV) ti*3j;^0. 6/tm-e$.-3 

[0 10 5] 7)Vf]^)S.y^y^'\,t. X-yg^yy 

f^cSg^i^M-ez 0/imi:L. ±l3'i'X->'N;§:jlJS5 0 
ai%cON a OH7j<}§M(C8 5°Ct?4 5 0#H§?tLx 
•y^>i^«:fifofeo :^Jc^7k{bmai:LT0. 3%cDji 
^fbi<^7l<tc?i«Lfc:m. 5 0a«%7>y^ : 7 0«« 

%mm : 8 5«a%u>^= 1:3:2 c^atb) 

^:§ig^-ex<y^>^^i-^@:^;&SBT' 1 0 /imi: LTjt 
S2 5°Cl?iEX-y^:/y;&ffofc„ 
[0 10 6] ^x>yf->^;&^7Lfcfe©fCOV^T«, 
(TTV) . ^ffiffl^ (Ra) . 3fel3s ^^^1^ 

L. ¥®WiJ+x>y^>yo^a^p«t/co 
[0 10 7] TTV©ffl!|^tt, ADEttSj77>y h^X 

iJ^gi (U/G 9500s U/S9600) ^ffll/^fco 
R a ©SiSa. («) /J«^fiffi!7Jteaffi}gtt«^§§ 
(SE-3CSy) '^x-ZNctJ^gp^^^SiJ^b 

[0 10 8] ^fei^ti. iiM$S«FjSi:}»M7^jS© 

t± (tt) 'j«^msa:^^s®}e«i!i^§g (se-3f 

S) ^fflO^fCo iJ^^i'>x-/^^D^^I*gl5^^6 Omm^tt 

[0 10 9] ^tiltStcoi/^Ta, e«y h<D*tl*S?S 

ar-m^Lfco e-y bA^S^^nfc^^. If-yhif?;^ 

siE bfco e -y b if 2 \tit^mmm<Dm.mmic j: o 

4^)fco e-yh!5IS«. IIIS«lML/::«>x-MC)ft;*cffl 

[0 1 10] )t?Rfi{i> •^x-mk®(cov^t. imm 

jiii ^7*0 X p{ - - S D J; t) ^tofto W±<D*£S*« 
6 tc^-fo 
[0111] 
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TTV 


Ra 
(Mm) 






(%) 




28 


0. 60 


0. 12 


0. 051 


1. 0 


35 


mm2 


50 


I. 0 1 


0. 2 3 


0. 060 


6. 0 


3 6 



[0112] ^(C, ±gax-y^yi^i^7^<D'J'X-/N S FQRma x^aS^U ^fi«l2^ff ofCo S FQR 

Bf^mig®ffi4 /imtLfco if^^ftii^ if|gg«: 10 hO;>ctS^2 0mmX2 0mmOXU7T'ffF<ffiLfc, 
m : nn-i'^^l/v'UAliff^SiJ (pH= 1 0. 5) ^ffli/^ to 1 1 4] 
[0 113] gf^LfOx-ZNtcol^T. TTVfej:tf 







TTV 


SFQRjDax 
(Mm) 


9mi& 


((*m) 




28 


0. 71 


0.120 




4. 00 


«:IM^2-a 


50 


0. 70 


0. 125 




4, 00 




50 


0. 7 8 


0. 161 




9. 90 




[0 115] ±IE©iis£«*^?.W?)J;3lc. *fi6S0tj2T'{i 

(filffJ^fi^try h) OJ^V^-^X-ZNA^Sig-^tfc, u 

niix-yg^V^. mcT)V:h Ux>y^>^OHUtc¥®W 
HiJ^^ffl ^ P. tcx -y y :i'*XgT'7;l/* U X -y ^ > 
y<Dtit. U y^^^tyg^©Sx<y^>i^Lfcc i:lc 

[0 116] ctmmz) mmmztmmic. mmzo 

0mm©^>y/'i7X->'N (^^yT'ffiS*^ : # 1 2 0 
0) ^<{gfflLTi^tCX>y$^>>fJQ,a;&tT^fCo x>yf-y 
^ti, 7;l/*Ux>y^>"yii3J;tf7>y®^ 
©}i^*ffll/>fc^x<y ^(D 2 Ig-eff o fco 
[0 117] 7;U:^Ux-y^y^'ti, X-y^y^/f^iH 
^SfflT'2 0 /iinilU ±IB'i7X-M;&jift5 0M% 
ON aOH7i<lgStC8 StTM 5 0#raS»tX-y^> 

i^^ffo fc, :^fcjji*{bJQai: LT 0 . 3 %<DmmiU<i 
«7j<{c»«Lfc^. 5 o«a%7-y@ : 7 oaa%5i 
: 1 0 omm%mm= 1:2:1 mmtt) *^e.^?> 

?l^T'X«y^>^*^-^g©^S®T'l OiimtLXm^Z 

5 ^T?®X>y ^ y ^Jf *fTC fc. 

[0 118] :x.-yf-yif^mjLrc^<DlC'D^^rit. ¥ 

aa (TTV) . mmmt (Ra) . 3^a*3. nm^s. 

[0 119] ±fgX-y^>^'ii^7f^«0'>X-M 

mi. mmmztmmx'h^o 5f^Lfc«>x--'Mcot,^ 

T. TTVfcitfS FQRma x^riBiJ^L. 9\-m^M^ 



3 fCs \mm 2 -etiPiff^ 4 /i mTtt> If «y h A^SE L 
TV>fc («7 :lttS!0!l2-a) , 

[0 12 0] ^^.tfiff^^gcft. ^-jvmn^^i^xm 
m^n-^fc mi -.tmrnz-b) „ ^(omm^mm^ 

30 [0 12 1] (^fis«9j3) mzic^t^orsxmxms 

r>x-M;&®jgbfCc ilg2 0 0mm. gJa^O. 02 
Q • cmO#*g^Blf (l'>a"'y h) ^y-T-^-V-lcJ: 

- (-^-yy^SS?* 12 0 0) ^i^fflt. WSTM 0 
/i m^ -y ey^Xfco i^{C7 -y U-cD^ >y fW^ 
1 SOOtc^t)©^, MtciiSffif-2 0 /imv>y 

[0 12 2] mzw-mmm^ms^-Dfco ^mmnU'<y 
^-Y- F5y«M-ffiwfflSB^ffli'\ 4 0 0 o<D 

7.yiyY)mwks 5 o o r pm. ^:L-/\mWk : 7 

r pm. SSaS^jaSO. 2 ;tm/s e cTfr^-otzo 

[0 12 3] ccommx. mmiyy\iymcii. y 

0¥ffla (TTV) «i5j;^0. e/imT'feofco 
[0 1 2 4] x>y^>i7lgi:LT. VJI^iCjJV 

50 ^yx-y^Vi'-'ti. x^y^y^^ffciffi^SBT'l 5 ;tm 



(16) 
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29 

tU ±IE'J7X-M:&^i[5 oai%ON a 0H7i<?§?S 

tLxo. 3%<DmmitA^m7iiicmmi^rcm. soma 

: 7 OB«%tiS : 8 5M«%'J 1 : 

3 : 2 (Sfitk) A^P.^^g^T'X-y^y^^f-^gS^iS 
ST' 5 /imtUTSfiZ 5°CT^X-y5^>i7;$:ffo/j:o 

[0 12 5] 'Aiox.-jsmm^m^Lfco w^^ff 
mm^. mmm ■ na^^vbi-uAifig^j (pH = i 

0. 5) ^fflV^TST^UfCo W^f^C«0. 1 /imT'fT^ 

0. 3nmm&tt?>ctt>r*t?>o 

[0 12 6] ^i.-f^nm^(D^^*)^^^mM 

m3nmi:brco i-rmfs^mis mmi^m-.^m^m 
ifAiyUiimmm (pH = i o. 5) ^fflv^Tp^L 

[0 12 7] BflitfOx-ZNlCOl^T^ TTVioJ;^* 
S F Q R m a X . asjtiRS, ^M1^SRtF:hy h ^^if 

[0 12 8] TTV&tfS FQRiDSiJSli. ADE^tii 

h^;^SiJ^fS (U/G9 500. U/S960 
0) %ffl</>fc 



10 



20 



30 

^XiJ^gi^ffllV U-'('h«D:^t2%2 0mmX2 0m 
m(0x«J7-el¥ffiLfco 

[0 12 9] nti«istcot/>T«, e-y h<D^m^mu 
Co 1 3 0] ^nma. jis z 8741 (msyt^m^is 

fco 

[0 1 3 1 ] h^y^^-r- h:j?ni?-i;'E> 
mt>n5) tt. }^fi*^0. lmm*^6 2 0mmgaT?ti 
1i*^^nm*^a 1 0 0 nmSJSOIHIi£!jC0Ci:T'fet»s ^ 
OlPffiffittTti 13*^0. lmin*^5) 1 OmmgJtcD 
iE:^}^, Sfc«ilg*^0. lmm*^e> 1 OmmSgtDR 

jgtD7a>y^$5ffl (cossmiwiNDow sizE^fciq^f^n 

i.) cOnSi??T\ "^x-M^fficDIHIiacDif {gM (P-VfB ; p 
eak to valley) ^WS't^o C<DP-Vffil±Nanotopograp 
hy Height^ i:felfti'n5o -f/ h^f-^^y ^-tLX 

CO 1 3 2] 
[^8] 





TTV 
(Mm) 


SFQRaiax 






-r— (nm) 


mm 


0. 70 


0-118 


41 




50. 0 




0. 78 


0. 1 60 


36 




103. 2 



[0 13 3] ±l50^S*^P.5i-*^5=t9lc. ^iSg^JST- 
[0 13 4] cn{ix-y^y^\ !|ttC7;l/*Ux-y$^> 

^'(omi/c^mwm^Mm ? e. x -v ^ > yxa-p7 

iJX>y^>^©^{C. >J y^;&$ty}Ig?<DX-y^>' 

[0135] (tk^fi^J 3)03 tc^N-r <}; 3 ^I^T'^ffi 
'i;x-^N;gr^Jgb/-Co |iai^J3 tllimc. ilg2 0 0m 
m. miW-O. 0 2Q • cmO^i^B^alf (-TyJ-y V) 



mk. 5>y7;^^U- (^-yyffie#¥# 1 2 0 0) % 
ilfflU i?Sffi-e4 0 /iin7-y e>^*Lfco ^Xic5"y-/7. 
5y-<D^-yy®S#?# 1 5 0 0{c^»)#x.. MfcM 
ffiT' 2 0 M m5 -y e y^'^ff ^ o fco 

[0 13 6] ;;!«;{CX-y^>yMa^tTofCc x-y^y^* 
40 tt, 7;l^;!jUx-y^>if43^t>*7-y^, Si^> mm^o) 
jiK«:ffl^>fcKx•y^y^(D2©T^f^fc, 7;l/*'Jx 
<y^y^^tt> x«y^yyf^@S%MffiT'2 0/imi:L. 
±B'y:r.-/\:^m&5 0mm%<DU a 0H7j<j§?S{C 8 5 
°CT'4 5 0#H)S«Ux-yf-y^*;&ffofco '^ti:]^7Wt: 
ffiSilLTO. 3%tO«b7j<«7j<lcS«Lfc?^, 5 0 
■«%7«yK : 7 0M«%?K^ : 1 0 oa«%ttiS= 
1:2:1 (Sffihk) A^^^Sig^TX-y^yi^f^g:^ 
^iSIST'l 0/imi:LTffii&2 5'CT'i|X'y$^>^^:fT 

•otZo 

50 [0 13 7] i:«DJ;3^lS*^7Lfc7x-M«D^ffi 




(17) 



31 

(ommRiisms iimtLtzo i^Bf^^mi. mmm 

mm : 3Di'^f;l/i/U*fiff^8iJ (pH= 1 0. 5) 

to 1 3 8] sf^Lfox-Mjcoi/^T. mm\3tm 

«tcTTV^3J;tf S FQRmax . «M3teiRS> ^ffiS^ 

^IBLfco ±I5CD«SSA^C)^^*^^J;9 1C. TTV. SF io 

[0 13 9] *5gB^t±. ±E^fiametpis^n 

[0 14 0] fi»J^l±\ ±l5Jlffl^JJ:*3¥ffiSOJiiO^^'y 

y>^x-M:&fflv\ x-y^>^*-rn{f^ ±MMmm(r>w- 20 

y^*lcJ:.5¥tia^0S.{b{i'>^< T'tiitOOs T T V 

nm^mt 7 y y 'i' x-/ N<7)p°pKtc t n 5 oT- 

[0 14 1] *fc, fc? -y ^^^{cov^Tt, 7<y/^{i: 

t^ ^■yey^^I@T'«# I 2 0 OSficD^-yyiSe*^ 
fflV>^n§A^ # 1 5 0 0©7-y7'5SS(D^ffl(c<t!3, 

[0 14 2] $fc. *^fflWTni. lS¥aS^'!7X-/^ 30 
*n#?>n^*fti: LT. T)Vti Ux-yg=->^'T'SfflT'*^ 
2 0 ;im> ^x>y^yi7"T'WffiT'*i] 1 0 ;tmCOx-y^y 
^f^t?X^y^yif-r5<lt^095^LfeA^ X<y^>^f^ 

•5. 7;V;!j'Jx-y^>^*OfJ^^toi:fi< LTtJ;V> 
U ^<*6<liS:X>y^>'^*f^^'>^<-r?)Ci:tnrBgT'S 

5o Sli^n5'i?x-Mia{tti:)Si;> 7;l/Ayx>y^> 

gT'^DV^-y h}f^©Sv^'>x-M*<S5iT-t5„ 
[0 14 3] ??.te^ix.{f*||fiSfi?ijT'«. itcfrffio* 40 
^lSatc^ffi{l:Ufc'i7x->'N<DSjgtcoi/^Tili'^fcA^. 

*|figB^tt cntc® e. -f. ffi® ^rJSStC ^ffi{b L fc X- 
/NCDSjSfcfejiJSTt-So 7;l/;?jUx>y^>^\ U 
^*Kx -yf-y^ftc J; »3f#6n^c CWti. ^SUffit t 
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aa^&wfs 'i'x-Mtciai-r i. d t A^T' t So 

[0 1 4 4] !Rf(c, 01 (a) t^-r<};3%7^ytfy^ 

)ii3Vx.y^y^. uy^^W^x-y^y^^fLfc-i^x- 

frffii:lRlC<«¥fflfi**frS'>x-MKi!inx-r5 

[0 14 5] Sfc0iJ;^J±\ ±E*SaWcfeV^T{±. m 
S2 0 0mm iS-^yf-) <Di>"J 3 > -^x-ZN^griiig-r 

[0 14 6] 

7;b;* U x>y f-y^'ftlc U y^^g^^ffll^S C tX\ 
ffiltWCD^l/^l^-y hSB^i-OX-y^Vi^-AWJ^n, ^jf 

[0 14 7] $p>fc<>x-zN(DTia)t^*t^Loo. m 

Sf]gf^^a®^f*:T 4 n mf!i$T-M'>^-&fc*Wfl^'^x 

-z ^<o»^ i: inx ^ nfc it^^ft X- / Ji«-r 
i:i:A^-et.So tit^T^SSf^<04^tti:'^x-/N3Fa 

s,n(o\^±^m^ctt)'^x^^o $fc'i'x->'NafficD3^ 

mil *^SrB#A^e.^^<*^ffi'^'X-/N%inXLTS 
jg-r S Xg:S:5"N L fc 7 a - 0 T'fe S o 

(a) *liB^OKjiXS<Dfiaj5:5^tfc7P-0T'feSo 

(b) *|gBJ0SiJ©gl3iXS^5^Lfc7n-0T*fe5o 
[02] *5l?B©«SJi«Xig^WrS^»<*'>x-M 

^DJ)^X7^j^^S^^ Lfc 7 n -laT'fe So 

[03] m^nmrtxmoym^^^Lrcya-mx&^o 
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